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Selected, Ecosystem Related WSSD 
Targets and Program of Action (POI)

Johannesburg, August 2002
• Land-based Sources of Pollution

POI – Substantially reduce by 2006
• Ecosystem-based Approach

POI – Introduce by 2010
• Marine Protected Areas

POI - Designated Network by 2012
• Restoration and Sustainability of Fisheries

POI – On an urgent basis and where
possible to MSY by 2015



NOAA 
MISSION 
GOAL 1:

2003 
to

2008



Building Ocean Policy on Sound 
Guiding Principles

• Ecosystem-based Management:  U.S. 
ocean and coastal resources should be 
managed to reflect the relationships among 
all ecosystem components, including 
humans and nonhuman species and the 
environments in which they live.  Applying 
this principle will require defining relevant 
geographic management areas based on 
ecosystem, rather than political, boundaries.
Excerpt from 2004 U.S. Commission on Ocean Policy, Chapter 3:  Setting the 
Nation’s Sights, p.32



ECOLOGICAL CRITERIA USED TO 
DETERMINE AREAL EXTENT OF 

LMES:
• Bathymetry

• Hydrography

• Productivity

• Trophodynamics









57 Biogeochemical Provinces

from Watson et al. 2003



Congruities between Coastal Biome 
Biogeochemical Provinces (BGCPs designated 

by straight lines) and LMEs (numbered)

from Watson et al. 2003
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(from Jackson et al., Science vol. 293, 27 July 2001)



Funding support from the Global 
Environment Facility, for projects linking 
environmental protection to resource 
development and sustainability
First tranche of projects:
Supported at $2.1 billion funding level, 1994-1998

Second tranche of projects:  supported at $2.7 billion funding 
level, 1999-2002

Third tranche of projects:  supported at $3.0 billion funding 
level, 2002-2005

Categories for  funding include:
•Global climate change (ozone)
•Biodiversity
•International waters



121 Developing Countries 
Participate in LME Assessment and 

Management Projects in Africa, 
Asia, Latin America and Eastern 

Europe.

GEF and Country Investment in 
Projects as of January 2004 = $650 

million.



LMEs ARE GLOBAL CENTERS OF 
EFFORTS TO:

• REDUCE coastal pollution

• RESTORE damaged habitats
(Coral reefs, mangroves, sea grasses)

• RECOVER depleted fishery stocks



GEF International Waters
Operational Strategy

Supports 
New

Paradigm

• Ecosystem-based 
LME Restoration 

Actions

•TDA/SAP
Priority Actions







INDICATORS OF CHANGING 
ECOSYSTEM STATES:

Productivity
Fish and Fisheries

Pollution
Socioeconomic

Governance



TEMPORAL AND SPATIAL SCALE RELATIONS 
FOR SELECTED INDICATORS



PRODUCTIVITY INDICATORS:
• Primary productivity (gc/m2/y1)
• Chlorophyll a (µ g/ l )
• SST;  water column temperature
• Photosynthetically active radiation (PAR)
• Nitrogen
• Zooplankton biomass (cc/100m3)
• Zooplankton biodiversity (n/100m3)



An undulating oceanographic recorder (above), towed 
behind a ship, is used to collect ecological parameters 
needed to assess the state of  the marine ecosystem (left).



Northeast Shelf Meteorology



Climate Drivers of the 
Northeast Shelf Ecosystem

• Warm Gulf Stream waters
• Cold Scotian Shelf incursions
• Winter North American cold air
• Warm Gulf of Mexico air
• Position of westerly North American jet 

air stream

from  O. Hertzman, 1996



General 
Circulation of 
the Northeast 
Shelf 
Ecosystem













FISH AND FISHERIES 
INDICATORS

• Demersal species surveys
• Pelagic species surveys
• Ichthyoplankton surveys
• Invertebrate surveys (clams, scallops, 

shrimp, lobster, squid)
• Essential fish habitat
• Marine protected areas



COMMON TERMS
from Our Living Oceans Report

• Recent average yield (RAY)
• Current potential yield (CPY)
• Long term potential yield (LTPY)
• Stock level relative to LTPY
• Status of resource utilization
• Threatened or endangered
• Potential biological removal (PBR / 

MMPA)





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6-8.  Top - Atlantic herring commercial landings and spawning stock biomass, 1967
through 1996 (thousand metric tons).  Bottom - Atlantic mackerel landings and spawning stock
biomass, 1963 through 1996 (thousand metric tons).
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Georges Bank Yellowtail
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Georges Bank Haddock
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POLLUTION AND ECOSYSTEM 
HEALTH INDICATORS

Indicators:
– Water Clarity
– Dissolved Oxygen
– Coastal Wetland Loss
– Eutrophic Condition
– Sediment Contamination
– Benthic Index
– Fish Tissue Contaminants
– Multiple Marine Ecological Disturbances





Model-predicted nitrogen (dissolved 
inorganic N) export by rivers to coastal 

systems in 1990 and 2050
DIN Export by Rivers for World Regions 

1990 and 2050 BAU Scenario
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ECOSYSTEM MANAGEMENT:   
A PARADIGM SHIFT

Sustaining production potential 
for goods and services

Managing commodities

Adaptive managementManagement divorced from 
research

Humans:  integral part of 
ecosystems

Humans:  independent of 
ecosystems

Long-term perspectiveShort-term perspective

Multiple scalesSmall spatial scale

EcosystemsIndividual species
TOFROM           

NOTE:  Some of the substantive changes between traditional 
resource management and ecosystem management.



IMPLEMENTATION ACTIONS
3. Ecosystem-based assessment and management strategy for 
TDA and SAP

Assessments & 
Management 
Actions

Year 3
Toward Self-
financing 
Assessments 
and adaptive 
management

Assessments & 
Management 
Actions

Assessments & 
Management 
Actions

Years 5-10Year 4Year 2Year 1

3.1 Productivity indicators and assessments 

3.2 Fish and fisheries indicators and assessments

3.3 Pollution and ecosystem health indicators and assessments

3.4 Socioeconomic indicators and assessments

3.5 Governance indicators and  assessments

2. Strategic Action Program (SAP) – provides national and 
regional commitments to policy, legal and institutional reforms, and 
investments to remedy root causes of priority transboundary issues 
identified in TDA

PLANNING ACTIONS
1. Transboundary Diagnostic Analysis (TDA) – provides 
consensus priorities from analysis and ranking of water-related 
resourcesissues, their environmental and socioeconomic impacts, 
immediate and root causes and possible remedies

Ecosystem-Based 
Assessment and 

Adaptive Management



Management Actions:
• licenses
• permits
• regulations
• monitoring

Coastal Services

Ecological 
Forecasts

Coastal 
Environment 
Improvements

Support for 
Regional 
Ecosystem 
Councils

State / Local / NGO

Partnerships

Manage MPAs

“p
us

h/
pu

ll”

Ecosystems (Working Structure)
Ecosystems-based approach to management of marine resources

Stewardship & Services Sub-goal

Corals    

Habitat   

Coastal & Marine 
Resource 
Management

Ecosystem Observations

Ocean Exploration

Ecosystem Research

Living Marine Resources Sub-goal
Protected Species

Fisheries Management

Aquaculture

Enforceme
nt

Structure Outcomes1. Healthy Coastal 
and Marine 
Ecosystems

2. Increased Net 
Benefits to 
Society from 
Coastal and 
Marine 
Ecosystems

3. A Well Informed 
Public that acts 
as a Steward of 
Coastal and 
Marine 
Ecosystems

4. Conditions of 
NOAA-managed 
Resources are at 
optimal le els

Activities



Volumes of Peer Reviewed 
Published LME Case Studies

AAAS 5
Blackwell Science 4
Elsevier Science 4



www.lme.noaa.gov
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